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This paper explores the assertion that the development of educational multimedia has a key 
role to play in effectively reducing the impacts of the digital divide particularly in the context of 
developing nations. This assertion is based on the premise that the global diffusion of 
Information Communication Technologies (ICTs) should not be guided by a technologically 
deterministic approach but situated in the context of an appropriate development and critical 
theory of technology approach, which takes into account a broad range of social, cultural, 
political and economic enabling factors. Such an approach is a feature of a social and 
community informatics framework. Within this context, facilitating the development of 
electronic literacy, culturally relevant online content and interfaces through the development 
of educational multimedia can assist the process of social inclusion within developing 
countries. Before examining the role of educational multimedia in this context, the paper 
critically analyses the concept of the digital divide and why Information Communication 




Amongst the recent pressing issues relating to the phenomenon of globalisation is an 
overwhelming call to arms to address poverty and inequality in developing countries by 
facilitating the global diffusion of Information Communication Technologies (ICTs). ICTs are 
seen as the electricity of the informational age and access to them as all important to the 
process of development. For example, Castells refers to those sections of the community 
least connected to ICTs as the 'black holes of informational capitalism' (Castells 2000, p. 
165). The buzzword that has found its way into common parlance and public policy arenas to 
label this issue is the ‘digital divide’, which has been defined in its simplest form as: 
the division of the world between those who have access to new information and 
communications technology (ICT) and those who do not (Quibria et al. 2002, p. 1). 
 
There can be no doubt that the digital divide has attracted the attention of decision makers 
worldwide and generated a plethora of public addresses, reports, policies, and plans, 
complete with an interesting array of clichés, that attest to the importance that is placed on 
addressing this issue (Council of Regional Organisations of the Pacific (CROP) 2002; Baker 
2001;  Miller 2001;  Murelli 2002;  United Nations 2002; World Bank & AusAID 2001). In many 
quarters, ‘crossing’, ‘breaching’ or ‘reaching’ across this ‘chasm’ is perceived as the panacea 
to development problems. At the highest international level, ICT public policy based on a 
digital divide framework has been adopted by various agencies such as the World Bank, 
UNESCO and the United Nations, and at the G8 Meeting on Okinawa in 2000 (Mamtora 
2001, p. 3; Norris 2001, p. 40; UNESCO 1997). 
 
Specific reference to the role of ICTs in addressing development goals is included in the 
United Nations Millennium Development Goalsi, and the Secretary-General of the United 
Nations, Kofi Annan, has said: 
…a wide consensus has emerged on the potential of information and 
communications technologies (ICT) to promote economic growth, combat poverty, 
and facilitate the integration of developing countries into the global economy. Seizing 
the opportunities of the digital revolution is one of the most pressing challenges we 
face (United Nations 2002). 
 
In Australia, The Virtual Colombo Plan was launched by AusAID and the World Bank in 2001 
with its goal: 
To use the opportunities presented by Information and Communication Technologies 
(ICTs) to improve education and access to knowledge in developing countries (World 
Bank & AusAID 2001, p. 21). 
 
Clouding the issue of defining the digital divide is that it is not just a gap that exists between 
developed and developing nations, but also within nations and thus also creating inequality 
for marginalised communities within developed nations. This aspect of the digital divide 
reflects a more complex understanding of a centre - periphery model of development, 
whereby centres of power as well as peripheries of marginalisation exist within all countries. 
Thus Rogers W’O Okot-Uma, Chief Programme Officer, Commonwealth Secretariat refers to 
the digital divide as: 
the relative differential in access to information and communications technologies 
(ICTs) between and within regional groupings (Murelli 2002, p. x, emphasis in 
original). 
 
Whilst the digital divide is clearly an issue affecting all countries of the world, for the purposes 
of clarity in this paper I will be focusing on the digital divide as it impacts on developing 
nations. 
 
There is no doubt that in statistical terms inequality in access to ICTs does exist between 
developed and developing nations. Most frequently the statistical disparities between 
countries regarding ICT are based on measures of access to hardware and connectivity and 
the figures present a picture of developed world dominance in ICT access. For example the 
Digital Divide Network Website cites the following 2001 Neilsen/ Netratings statistics as 
evidence of the digital divide: 
There are an estimated 429 million people online globally…of those 429 million, fully 
41% are in North America. Also, 429 million represents only 6% of the world’s entire 
population…The United States has more computers than the rest of the world 
combined…When assessed by region, Internet use is dominated by North Americans: 
41% of the global online population is in the United States & Canada, 27% of the 
online population lives in Europe, the Middle East and Africa (25% of European 
Homes are online), 20% of the online population logs on from Asia Pacific (33% of all 
Asian Homes are online)…Only 4% of the world’s online population are in South 
America (Benton Foundation 2004). 
 
THE CONTESTED NATURE OF THE DIGITAL DIVIDE 
More recent attempts to measure the extent of the digital divide suggest that this picture is 
more complex and dynamic. In 2003 the International Telecommunication Union introduced 
what it called the ‘first truly global ICT ranking’ based on indicators from 178 countries. The 
Digital Access Index (DAI) measures the ‘overall ability of individuals in a country to access 
and use Information and Communication Technology’ and distinguishes itself from other 
indices by broadening the definition of ‘access’ to include a number of new variables, such as 
education (literacy and school enrolments) and affordability (Internet access cost). This index 
provides a far more complex scenario which has Korea in the top five rankingsii, jumping 20 
places in the last 4 years, and the other Asian Tiger economies (Taiwan, Singapore and Hong 
Kong) in the Top Five biggest gains category (International Telecommunication Union 2003). 
 
As the DAI suggests a picture is emerging regarding the digital divide and its indicators which 
is far more complex than has been suggested in the past. The appearance of a surprising 
number of developing nations amongst the top rankings and the biggest gains in the DAI 
lends more weight to a reconceptualisation of the digital divide both in defining the 
phenomenon and the factors which contribute to it.  
 
Contrary to Kofi Annan’s assertion of a consensus of the potential of ICTs to assist the 
development process there is considerable debate about how to realise this potential. A 
number of commentators have questioned whether the use of the term digital divide is 
actually an appropriate or useful one to use as a basis for policy and decision making, since 
the difficulties in defining the digital divide make it difficult to devise solutions (Bridges.org 
2003; Mitchell 2002). Others specifically argue that the digital divide is defined too narrowly in 
terms of physical access to hardware and connectivity to the exclusion of other development 
and ICT enabling factors and that to formulate solutions on this basis, simply by increasing 
the numbers of computers, telephone lines or Internet access that a country has, is flawed 
(Cisler 2000; Gurstein 2000, p. 5; Mamtora 2001; Warschauer 2003b). 
 
Behind these debates lie differences in perceptions of what ICTs represent and what access 
to them means, underpinned to some extent by comparative theories of technology. 
According to Feenberg an instrumental theory (also known as a neutralist approach) of 
technology is probably the most commonly held belief and is one which views technology as a 
‘tool’ without any inherent value (Feenberg 1991, p. 5). Since ICTs are deemed to be neutral 
and their value lies in how they are used, proponents of this theory would support a one-size-
fits-all policy of universal employment of ICTs (Ebersole 1995).  Substantive theory (also 
known as a determinist or autonomous approach), on the other hand argues that technology 
is not neutral and in itself it has a positive or negative impact (Feenberg 1991, p. 6). 
Warschauer extends the analysis particularly with reference to technological determinism 
which he says encourages the idea that: 
the mere presence of technology leads to familiar and standard applications of that 
technology, which in turn bring about social change (Warschauer 2003a, p. 44). 
 
To draw a link between theories or approaches to technology and digital divide public policy 
measures - on the basis of an instrumental or deterministic approach the digital divide could 
be seen as a simple question of access to the physical constructs of ICT and solutions based 
on increasing the diffusion of these physical constructs. 
 
In relation to ICT public policies, Warschauer criticises both theories on the basis that they 
underestimate the interrelationship of ICTs with social, political, economic, and cultural 
factors. As such he is a proponent of the critical theory of technology proposed by Feenberg 
in which: 
technology is viewed as a site of struggle, and investigations of technology 
implementation seek to uncover underlying power relations that shape how 
technology is used (Warschauer 2004, p. 2). 
 
This view is also supported by Wiseman who states: 
Ultimately, the Internet is best understood as creating a new set of relationships and 
places, rather than as a high-technology tool. It is one more global arena in which 
struggles over the distribution of resources, power and information will be fought out 
(Wiseman 1998, p. 85). 
 
There is also some empirical evidence to suggest that rather than narrowing the digital divide, 
amelioration based on simple technological deterministic solutions to the digital divide can 
exacerbate inequities within countries since those who benefit the most are the elite who can 
afford the technology and skills to make effective use of it and those who are already 
marginalised become more so (Cisler 2000; Mamtora 2001, p. 8;  Warschauer 2003b, p. 7). A 
good of example of this is in Bangalore, India where a growing software development industry 
has brought prosperity to those employed in the industry whilst increasing to the public health 
problems, corruption and real estate prices impacting on the poor (D'Souza 1996, p. 25). This 
phenomenon is also supported by Warschauer who says: 
India has one of the largest and most developed information technology industries in 
the world. This industry has created a tiny group of multimillionaires and a small 
middle class of network and software engineers, computer programmers, and 
computer-assisted design specialists. At the same time, though, the benefits of the 
information technology revolution have had very little trickle down effect on the 
country's overall population, most of which lives in desperate conditions in rural areas 
(Warschauer 2003b, p. 23). 
 
It is not surprising that technological determinism with respect to ICTs has its drawbacks 
since these experiences mirror somewhat that of previous development interventions. For 
example, the Green Revolution, which was heralded as solving global development inequities 
in agriculture, was initially embarked upon with a ‘one-size-fits-all’, deterministic and top-down 
approach whereby money and agricultural equipment was delivered to developing countries 
in the hope of reducing poverty only to find that equipment was abandoned due to the lack of 
skills in how to use it and the expected trickle down effect did not eventuate as little attention 
was paid to other social, political and cultural factors that impacted on their adoption. 
Subsequent interventions, which focused on broader development goals and a community-
driven, bottom-up approach, were far more successful. Consequently it is not so much a 
debate about whether the digital divide exists but rather the effectiveness of measures to deal 
with it. The learning curve of what works and what doesn’t regarding development 
interventions ultimately leads us to consider a model of ICT diffusion which focuses on 
appropriate and locally contextualised development underpinned by a critical theory of 
technology. 
 
Whilst theoretical stances of technological determinism or neutrality (instrumentalism) fail to 
explain the reality of ICT diffusion, empirical evidence shows that social purpose, social 
context and social organisation is critical to an understanding. The social embeddedness of 
technology is what distinguishes the field of Social Informatics. The central tenet of social 
informatics is what a number of authors refer to as ‘social shaping’ of technology (Kling 2000; 
Loader & Keeble 2004, p. 39; Taylor 2004; Schuler 1996). Social Informatics helps to explain 
why ICTs and the diffusion of ICTs operates differently in different contexts, because it takes 
into account that there are different social relationships and factors operating in these 
different contexts. In a Social Informatics framework both the technological artefacts and 
social relationships are considered to be interdependent and are woven into an integrated 
socio-technological model. In Social Informatics, looking at what people do with technology 
rather than what they have is pertinent for making effective use of ICTs for social change and 
social inclusion. As an extension of Social Informatics there have recently been developments 
to focus on Community Informatics which Gurstein defines as: 
the application of information and communications technologies (ICTs) to enable 
community processes and the achievement of community objectives including 
overcoming “digital divides” both within and among communities (Gurstein 2002, p. 
1). 
 
However, whilst the rhetoric of policies and programs outlined by international bodies does 
reflect a broader social and community perspective, the indicators employed to measure 
progress are consistently based on numbers of computers and connectivity United Nations 
2004). 
 
ICTS AND SOCIAL INCLUSION 
What a number of stakeholders have now recognised is that ‘access’ to ICTs needs to be 
defined in broader terms (Bridges.org 2003; Carvin 2000; Clement & Shade 2000; Mamtora 
2001; Warschauer 2003b). The problem with an access fix to the digital divide is that it is 
simplistic and does not take into account other enabling factors. As a policy stance it can also 
be reduced to a marketing ploy and becomes an approach about receiving and consuming 
rather than producing and distributing. Granted access is the foundation stone of ICT diffusion 
but it is not the whole solution. Gurstein argues that ICT implementation is not simply a 
question of access to ICTs but of how they are accessed, by whom, under what 
circumstances and for what purposes?  
The key element in all of this is not "access" either to infrastructure or end user 
terminals (bridging the hardware "divide"). Rather what is significant is having access 
and then with that access having the knowledge, skills, and supportive organizational 
and social structures to make effective use of that access and that e-technology to 
enable social and community objectives (Gurstein 2003). 
 
An access fix also implies a one-way bridge approach in which the 'haves' on one side supply 
the 'have nots' on the other. Eglash on the other hand promotes a two-way bridge approach 
whereby cultural resources are shared and ICT users become producers of cultural heritage 
knowledge (Eglash 2002). Thinking in these terms allows us to combine social critique with an 
appreciation of cultural resources and is more socially inclusive. 
 
Social inclusion therefore is dependent not on equal resource share but on equal participation 
in the use of the resources. To illustrate this point, socioeconomically disadvantaged groups 
who have been provided with unlimited ICT resources may remain marginalised from the 
information society as they do not have the supporting mechanisms to effectively use these 
resources. On the other hand, socioeconomically disadvantaged groups with few ICT 
resources have made effective and meaningful use of communal ICT resources. The flip side 
of this is that socioeconomically advantaged groups with unequal access to resources can be 
marginalised by other factors. As Miller says: 
Access to the technology and the availability of infrastructure to facilitate its use are 
undoubtedly the most important and first steps to narrowing the divide, but access 
alone is not enough to address the problem. There are numerous other factors that 
come into play in the quality of people's access, such as education and training, 
language and literacy, bandwidth, hardware and software, and even Web design 
(Miller 2001, p. 2). 
 
THE ROLE OF EDUCATIONAL MULTIMEDIA 
Inherent in the concept of social inclusion is the notion that education generally is both a 
factor behind the digital divide and a means to overcome it and it follows that, if we accept a 
Social and Community Informatics perspective, educational multimedia has an important role 
to play in promoting social inclusion and narrowing the real digital divide.  
 
In canvassing the digital divide based on a social and community informatics framework in the 
context of education multimedia development, three interrelated issues emerge which prevent 
effective use of ICTs in developing countries. The first issue relates to the skills and practices 
required to make use of ICTs e.g. the level of electronic literacy. The second issue relates to 
the tools or products of educational multimedia e.g. lack of relevant online materials. Finally 
there is the question of the cultural relevance of dominant models of interface design. 
 
Electronic Literacy 
In the same way that basic literacy has long been promoted as the key to closing the 
development gap between rich and pooriii, proponents of social inclusion through ICTs 
propose a focus on electronic literacy as a key to overcoming the digital divide. This reflects 
the argument that access to physical hardware is of little use if you don’t have the means to 
use it effectively and meaningfully (Carvin 2000; Gurstein 2003). 
 
Electronic literacyiv includes basic text related literacy and is a prerequisite to effective use of 
ICTs. In a parallel process to understanding the concept of literacy, electronic literacy has 
itself evolved from a notion of being able to operate a computer and performing computer 
drills through to more constructivist approaches to multimedia development (Jonassen 2000). 
Warschauer for example refers to the concept in its plural and in very broad terms: 
electronic literacies are not isolated from the types of literacy practiced with print but 
rather involve added layers that account for the new possibilities presented in the 
electronic medium of computers and the Internet. Electronic literacy is actually an 
umbrella term that encompasses several other generic literacies of the information 
era, including computer literacy, information literacy, multimedia literacy, and 
computer-mediated communication literacy. These new literacies stem in part form 
the new technological features of the computer but also from the broader social 
setting in which  computers are used (Warschauer 2003b, p. 111). 
 
Since electronic literacy is a key to unlocking the access to ICTs, it is important that projects 
in developing countries incorporate proposals to assist the development of electronic 
literacies in the broadest sense; encompassing not only the operational aspects of using a 
computer such as opening and saving files, navigating, word processing and Internet 
searching but also the development of higher order skills situated within a cultural context. Of 
all the aspects of electronic literacies, multimedia literacy and computer-mediated literacy 
have particular relevance for developing countries since they are strongly linked with the 
process of democratising education. Not only does educational multimedia reflect preferred 
learning styles based on audio-visual preferences but multimedia literacy enables users to 
become producers of information and this, as we will see, has implications for the diversity of 
online content (Gurstein 2003, p. 7; Worcman 2002 , p. 2; Warschauer 2003b, pp. 115 - 116). 
 
Computer-mediated communication (CMC) literacy also has the potential to shift power bases 
for developing countries. The Internet acts as a medium of communication for geographically 
dispersed people, and provides opportunities for online networking. This can be an 
empowering process for marginalized groups with the potential to level the playing field of 
disadvantage which may be caused by geographical dispersion (Council of Regional 
Organisations of the Pacific (CROP) 2002; Learnlink) . 
 
A successful example of this process is provided by the case study of Running Drik, a photo 
library in Dhaka, Bangladesh, which set up an electronic mail network called DrikTAP for its 
own networking purposes.  As the use of the services grew the network expanded to 
eventually include other local and international NGOs, activists and universities. The 
network’s services diversified from email to bulletin boards, online searching and 
conferencing (using of Bangla language) and training programs. Ultimately the organisation 
began to take on the role of electronic post office for the community. The critical mass of 
users in the network meant that although the organisation used the network to undertake anti-
government activism, the government was reluctant to close it down.  As Alam comments: 
...DrikTAP has become a powerful way of talking to the outside world. and more 
importantly to each other... In a small way we are witnessing a shift in the balance of 
power (Alam 1996, p. 15). 
 
CMC literacy also plays an important role in the facilitation of online learning and distance 
education which has the ‘potential to extend learning opportunities to millions who would 
otherwise be denied a good education (World Bank & AusAID 2001, p. 7). However, even if 
we overcome the issue of the basic literacy levels that online learning supposes, the potential 
may not be realised if we do not address the cultural factors. For example whilst online 
networking may be a practice that finds parallels with social networking preferences of 
indigenous communities, online learning that lacks avenues for social support through face-
to-face instruction may not be successful (Warschauer 2003a, p. 46.). Furthermore, I suspect 
from my own experience in a Pacific context, that the Western protocols of CMC do not allow 
for the kinesics that forms an integral part of a number of languages.  Addressing the issue of 
kinesics in CMC is an area of research which holds promise for the efficacy of CMC and 
online learning in developing countries. 
 
Online Content 
Whilst developing electronic literacy is fundamental to the effective use of ICTs, it should also 
be supported by the development of relevant online content. Currently there is a discrepancy 
between the potential of educational multimedia and the reality of its content which precludes 
its widespread use. For example the majority of online content currently emanates from the 
US, is text based, and written in English. Not only does this exclude those in developing 
countries with low basic literacy levels but it is also of questionable cultural relevance. This is 
a problem that developing country leaders are keen to overcome. As South African President 
Thabo Mbeki remarked in 1995v: 
"... we are also extremely interested to ensure that we are not mere importers and 
consumers of a predetermined content. Rather, we also want to be producers and 
exporters and therefore active and significant participants in the creation, production 
and formulation of content ..." (Miller 2001, p. 4). 
 
My own experience working with teachers and students in developing countriesvi indicates 
that the audio-visual potential of educational multimedia facilitates learning styles that seem to 
be more in accord with non-Western cultures which have a strong emphasis on oral 
communication, audio-visual preferences and collaborative learning. This notion is further 
supported by Warschauer’s experiences with teachers and students in Hawaii Warschauer 
1998), Turk and Trees design of an information system to contain cultural heritage information 
for an indigenous community in WA (Turk & Trees 2000) and Jonassen et al in the context of 
Navajo children in the United States:  
Navajo children lack apparent reasons to learn in traditional learning modes. 
Producing multimedia materials can help. The key to constructive learning is 
ownership. Navajo children have no ownership in traditional transmissive approaches 
to learning, because the context has little meaning in their cultural context.....Perhaps 
the most interesting conclusion from this study was that collaborative multimedia 
production was so effective in this situation because the Navajo culture is a 
cooperative, non-competitive culture (Jonassen et al. 2003, p. 177). 
 
Another issue related to the development of online content is the disproportion of English 
language used online. This is largely due to the historical and social context of the Internet 
which was developed in the US, using ASCII code which only supports fonts based on the 
Roman alphabet.  Languages which require the use of diacritical marks are disadvantaged 
(Warschauer 1999, p. 92). Although the number of indigenous language web pages is 
growing the current dominance of English online remains a disincentive to marginalised 
groups to go online. Allied with the issue of language relevance is the question of cultural 
relevance of online content. Empowering communities to engage in their own web authoring 
not only supports constructivist educational principles, it also contributes to the diversity of 
knowledge and languages on the Internet and has the potential to preserve cultural histories 
based on oral traditions (Learnlink; Turk & Trees 2000). However, as Worcman points out 
there are inherent dangers:  
it is important to consider the way in which the creation of these collections assists 
the process of strengthening the identities of the communities…It is undeniable that 
when the oral traditions of a community without a written language are recorded, that 
community's history will be preserved. But preserved for whom? How can repeating 
the colonialization and appropriation of a group's culture, such as that which occurred 
previously with physical resources, be avoided when its knowledge is being recorded 
for the virtual world? (Worcman 2002 8, p. 3) 
 
Interface Design 
Finally, another aspect of educational multimedia development which impacts on the efficacy 
of educational multimedia in developing countries is interface design. Miller, for example, 
outlines a number of web authoring principles to overcome the constraints (Bandwidth and 
electronic literacy) associated with marginalised groups based on experiences with the Centre 
for the Study of Violence and Reconciliation (CSVR), University of Witwatersrand, South 
Africa. As general principles she proposes avoiding large graphics files and photographs, 
plug-ins such as Adobe Acrobat and Flash, frame based web pages, and non-protocol 
hyperlinks (rollover features). In addition she advocates for printer friendly colour choices and 
sustainable content, which she defines as content requiring minimal maintenance (Miller 
2001). Whilst these principles may be contested and some may become less important as 
access to bandwidth increases, they are a good starting point from which to consider the 
adaptation of interface design.  
 
Related to interface design is importance of cultural metaphors in interface design. Both the 
Turk & Trees (2000) and Learnlink case studies of community informatics initiatives in 
indigenous communities incorporate the design of culturally relevant desk top icons and 
graphical user interface metaphors as elements of their educational design. 
 
CONCLUSION 
Kofi Annan’s assertion of the potential of ICTs to facilitate the development process for 
developing countries is a valid one. However the notion of the digital divide, the factors 
contributing to it and the solutions pertaining to it are widely contested. A technologically 
deterministic perspective of the digital divide proposes solutions based on access as defined 
by the physical constructs. This appears to be the reality of much public policy to date and 
unfortunately appears to be exacerbating the digital divide within countries. What is required 
to address the digital divide is a social and community informatics perspective, based on a 
critical theory of technology, which places greater emphasis on broader development goals. 
Using a social and community informatics perspective, the role of education and educational 
multimedia, and in particular the issues of electronic literacy, online content and interface 
design, is fundamental. In a practical sense these issues can be addressed by facilitating 
indigenous and non-Western cultures to be actively engaged in the development of their own 
online content and interfaces thus also promoting democratisation of education and 
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